
Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




0 Publication number: 



iiiilii 

0 427 949 B1 



© 



EUROPEAN PATENT SPECIFICATION 



© Date of publication of patent specification: 15.06.94 ® lnt.C!5:A6lB 17/11 
© Application number: 90118947.2 
@ Date of filing: 04.10.90 



@ Apparatus for performing anastomosis. 



@ Priority: 17.10.89 CH 3832/89 

@ Date of publication of application: 
22.05.91 Bulletin 91/21 

@ Publication of the grant of the patent: 
15.06.94 Bulletin 94/24 

@ Designated Contracting States: 

AT BE DE ES FR GB GR IT NL SE 



@ References cited: 
EP-A- 0 173 451 
WO-A-87/06448 
US-A- 4 485 817 



WO-A-81/00668 
FR-A- 2 443 239 
US-A- 4 667 673 



m 

rs 

CM 



@ Proprietor: BIEFFE MEDITAL S.A. 
Via Balestra, 27 
CH-6900 Lugano(CH) 

@ Inventor: Segato, Giuseppe 
Via S. Anna Giustina 65 
1-36057 Arcugnano (VI)(IT) 

@ Representative: Incollingo, Italo 
Pla2zale Lavater, 3 
1-20129 Milano (IT) 



Note- Within nine months from the publication of the mention of the grant of the European parent, any person 
O Zy^^^^^^^ the European Patent Office of opposition to the European patent granted. NJce of oppos.^^^ 
Q. S Kd in 1 written reasoned statement. It shall not be deemed to have been filed until the opposition fee 
Ul has been paid (Art. 99(1) European patent convention). 



Rank Xerox (UK) Business Services 

(3.10/3.09/3;3.3» 




..op.,so..». iiiiiiniiii 

® Om ^•■'OP'"--""™- ®P„blica«oa™„.ten 0 427 949 Bl 

Office europeen des brevets 

0 EUROPEAN PATENT SPECIFICATION 

© Date of publication of patent specification: 15.06.94 <£) Int, Ci s. A6l B 17/1 1 
© Application number: 90118947.2 
@ Date of filing: 04.10.90 



0 Apparatus for performing anastomosis. 



® Priority: 17.10.89 CH 3832/89 

® Date of publication of application: 
22.05.91 Bulletin 91/21 

@ Publication of the grant of the patent: 
15.06.94 Bulletin 94/24 

® Designated Contracting States: 

AT BE DE ES FR GB GR IT NL SE 



(53) References cited: 
EP-A- 0 173 451 
WO-A-87/06448 
US- A- 4 485 817 



WO-A-81/00668 
FR-A- 2 443 239 
US-A- 4 667 673 



m 

m 

CM 



0. 

Ill 



(73) Proprietor: BIEFFE MEDITAL S.A. 
Via Balestra, 27 
CH-69dO Lugano(CH) 

@ Inventor: Segato, Giuseppe 
Via S. Anna Giustina 65 
1-36057 Arcugnano (VI)(IT) 

® Representative: Incolllngo, Italo 
Piazzale Lavater, 3 
1-20129 Mllano (IT) 



Note- Within nine months from the publication of the mention of the grant of the European patent, any person 

3 be fiSTn ^ written reasoned statement. It shall not be deemed to have been filed unti the oppositon fee 
has been paid (Art. 99(1) European paten t convention). ^ 

Rank Xerox (UK) Business Sen^ices 

(3.10/3.09/3.3.3) 



3 



EP 0 427 949 B1 



4 



- Figures 3, 7, 9, 10. 14 and 16 represent the 
views in partial section of the operative part 
and anvil (part A at the other end), that is the 
stapler head In the corresponding positions 
specified for the control device; in particular: 5 
the Figure 3, the end of the stapler with 
suturing cartridge mounted (Figure 9); the 
Figure 7 the cartridge in position of use; the 
Figure 9. the components of the preadjusted 
cartridge, in enlarged scale; the Figure 10 the io 
cartridge after stapling and punching (Figure 
8). the Figure 4 the same preadjusted car- 
tridge and the Figure 16 the cartridge after 
the punching with yielding of the safety ring 
14 (Figure 9); 

- Figure 2 shows the details of the stapler end 
without head but with cap 32 that is used In 
the introduction phase through an organic 
opening, (e.g. rectum); 

- Figure 5 Is a view from the bottom of layout 20 
of the seats S of the staples G (details 11 
and 12 of Figure 9); 

- Figure 6 is a lateral section view of the car- 
tridge with view of the staple G in its seat S 

- and the tongue L, (detail 8 of Figure 9) that 25 
pushes the staple G; 

- Figures 12 and 13 represent the safety sys- 
tem 22 (Figure 11) when inserted, respec- 
tively disengaged, and the Figures 18 andM9 
are two block schemes representing the con- 30 
ventional method, respectively according to 
the present invention. 
The apparatus includes at the left end a device 
B) controlling the stapler 21-22-23, an intermediate 
drive means c 31 and a means A) for application of 35 
the staples at the other right end (in drawings). 
Starting from this last means represented really in 
the right side of the Rgures 3. 7. 10. 14. 17 in a 
reduced scale, but at the centre of the drawing 
sheets of the Rgures 9 and 16 and with enlarged 40 
scale, it includes a graduated pushbutton or pawl 1 
for the preadjustment of the thickness of the or- 
ganic tissue to be stapled; a threaded cursor 2 for 
establishing the minimum closing distance , of the 
cartridge, whose main body is indicated by 7 and 45 
whose external sheath is indicated by 3; a ring 4 
preferably made of stainless steel for holding the 
pawl 1; the pushing cylinder 5 between the base 
15 and the said cursor 2; and 6 the mobile plane 
for the output of the tongues 8 (that on their turn so 
control the staplers G) and the hollow punch 10. 

As above said, the cartridge includes the main 
body 7, the spring 9 for holding in position the 
hollow punch 10 and the cursor 2, and the tongues 
8 for controlling the external 11 and internal ^2 55 
staples (G). 

Under the lower base of the said head it is 
located the anvil or ring 13 for riveting the staplings 



11-12 the safety ring 14 and the connection base 
15 of the cartridge. 

The transmission means (C) l>etween the con- 
trol device B) (that shall be described in the follow- 
ing) and the anvil head A) is represented in better 
details and with enlarged scale in the Figures 2 
and 16. It includes the external sheath 31, the 
closing cap 32, a tie rod 18 with shaped end 16, 
the body 17 for the screwing of the cartridge and 
the hinged junctions 19. 

The Rgure 2 shows the interface between the 
transmission means C) 30-31 and the part A), that 
is the head + anvil 7-13. 

The Rgures 1 and 1 1 represent in detail the 
control device B) including a toothed lever 23 en- 
gaged, as a rack, with the external tooth of a pawl 
21 for row adjustment (with long step) for the 
opening of the cartridge 7. (The Figure 3 shows the 
end of the stapler with staple cartridge A mounted 
and the Figure 7 represent the cartridge in use 
position). Turning to the Rgure 1 . the reference 24 
shows the lower end of the tie rod 29 (extension of 
18), while 28 shows the mechanical device for 
coupling the said tie rods 29 and 24. 

The lower part of insertion of the flexible cable 
(transmission means) into the control device B) 
includes the ring nut 26 for locking the sheath 31 
and a corresponding end of hinge connection 27. 
The control device B includes also a safety ele- 
ment 22 that, in the Rgure 12, assumes the posi- 
tion 22a when it is inserted while the Figure 13 
shows the position 22b when it is released. 

The Figure 5 shows from the bottom the layout 
of the seats S of the staples G (corresponding to 
the details 11 and 12 of Figure 9) while the Rgure 
6 is a lateral section of the cartridge with view of 
the staple G into its seat S and the tongue (8 of 
Figure 9) that pushes the said staple. 

Considering what exposed in the introduction 
regarding the general running of staplers, the ap- 
paratus running according to the Invention shall be 
described shortly as follows: 
According to the thickness of the intestine of the 
patient to be operated, the operator adjusts the 
distance between the anvil (13) and the main body 
(7) acting onto the graduated pushbutton (1). 

Advantageously the adjustment is made out of 
the operation field (even If it Is made in situ). 
Through the hole or opening available in the human 
body (e.g. the rectum opening for the intestine) the 
operating part of the apparatus is introduced (as 
represented in Figure 9) without cartridge with pro- 
tection cap 3 mounted. 

After having prepared the part to be stapled, 
e.g. the intestine, the said protection cap is re- 
moved (3) and the head is screwed. 

Using the knob (21) located on the lever handle 
(23) the main body (7) is driven away. e.g. until 25 
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mm distance for making easier the Insertion into^ ■ 
the intestine and the related bag closing. 

Moving the said knob located on the lever 
handle the main body 7 is approached to the anvil 
13 into the direction of the arrow F. 

The intestine cannot be squashed more that 
the space left free during the preadjusting phase. 
When it arrives at the stop, the knob shows a high 
resistance. By operating the lever it Is moved the 
cursor (6) pressing the spring 9. The tongues 8 
urge the staples G towards the anvil 13 closing 
them. Contemporaneously the hollow punch (10) 
cuts the intestine and breaks the safety ring 14 
signaling that the operation is over. 

A first feature is related to the fact that now the 
head can be removed and initially, that is, at the 
insertion, it is removed and adjusted from the out- 
side. 

According to a second feature the head is 
driven pulling in the direction of the arrow F. Ini-' 
tially the knob (23) is turned in clockwise direction, 
and the knob acting onto the wire 18 pulls It. 
therefore the body 7 is moved to the left side until 
the pins o similar ones of limit stop 5 are laid onto 
the lower body 15. that is onto the related thrust 
bearings. At this moment the operator feels a resis- 
tance to the further progress of the head in the 
direction F, this resistance being caused by the 
spring 9 that is introduced onto the hollow punch 
10. 

As above mentioned, at this moment the rota- 
tion of the knob 23 becomes hard, it is released 23 
and operated the rack lever 21 that continues with 
multiplied force, the traverse of the hollow punchs 
10; the same lever pushes contemporaneously the 
staples 12 until they are brought against the anvil 
13; in this manner it starts the bending of the 
staples 12, that have just crossed the two edges pL. 
the tissue and continuing the stroke the punch end 
10 cuts the said intestine tissue 14, alerting the 
surgical operator that the operation is over and that 
the staples 12 are now closed around the edges of 
the tissue. This cutting position is signaled acous- 
tically by the sound "tac" showing the yielding of 
the ring and mechanically by the limit stop. 

Furthermore, it is used a flexible pipe including 
a series of spherical hinges 30 slightly pressed and 
embedded (preferably made of polyammide plas- 
tics). 

The ring nut 26 locks the sheath 31 while 27 is 
the end of the spherical hinge. It is essential that 
the play between the wire 28 and the zone of 
lesser diameter is reduced to a minimum value. 

The flexible pipe can be covered by a sheath 
31. For operating the lever 21 at the end of the 
rotation of the knob 23 the lever must be unlocked 
operating a wedge 22. that releases the lever. - 



The positions of the safety device are indicated 
by 22a and 22b. 

Now the block scheme shown in fig. 19 in 1' 
shows that the apparatus is inserted without head 
5 and with protecting cap. therefore the diameter is 
practically the diameter of the flexible pipe and can 
be also inferior than 15 mm. In ir it is made the 
preadjustment of the head at the outside, while in 
lir, IV'. V, vr the classic phases of opening of the 
10 head, tobacco purse sock, cartridge closing and 
stapling and hollow punch are repeated. 

For resuming, the main characteristics are the 
detachable head and the preadjustment thereof at 
the outside, and also the characteristics arising 
15 from the fact that: the head works in the contrary 
direction (with respect to above mentioned US pat- 
ent), that is by drawing and not by compression, 
the control is one only, that is it includes a sole 
wire; the flexible pipe is a body that can be bent 
20 until 90 • and does not tend to rectify under any 
minumm stress - the apparatus runs with a car- 
tridge upside down, that is the fixed part is used as 
anvil and the mobile part is used as hammer - the 
cartridge is mounted by the surgeon at the last 
25 moment in the stapling zone after the flexible part 
has made the path along the duct and is gone out 
between the sections in the zone to be stapled, this 
action allowing to insert, into the intestine or in 
other pipe or duct, a device having an inferior 
30 diameter (about an half diameter) that damages in 
a limited manner the hole and the same pipe. It 
exists a safety system that signals to the surgeon, 
by a change of effort, that the punching of the 
intestine is occurred. 
35 The apparatus is also advantageous as it can 

be sterilized completely mounted and in a sole 
phase by ethylene oxide (instead of using the 
differentiated sterilizations for the single parts by 
steam and/or solutions according to the well-known 
40 technics). 

Claims 

1. An apparatus for applying surgical staples in 
45 surgical operations, including: A) at one end a 

head part for the application of said staples, 
comprising at . least a cartridge (7) with asso- 
ciated staples and hollow punches (10) and an 
anvil (13); B) at the other end a control part 

50 provided with knob (21) and lever (23); and C) 

a flexible intenmediate part for transmitting 
controls and stresses from B) to A), character- 
ized in that said head part is detachable from 
the end (17) of the flexible intermediate part 

55 which is provided with a removable protective 

cap (32) having a diameter smaller than the 
diameter of the head and practically equal to 
the diameter of said flexible part which is thus 
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taken to the operation zone through the duct to 
be stappled without said head, where the head 
is to be reattached for stapling the duct. 

2. Apparatus according to claim 1. characterized 
in thiat the anvil (13) Is also detachable from 
the cartridge (7), is engageable with the flexi- 
ble intermediate part end freed from the re- 
movable cap, and has a distance from the 
cartridge adjustable according to the thickness 
of the duct wall. 

3. Apparatus according to claim 1 , caracterized in 
that the cartridge head works by drawing, its 
lower fixed part (15) acting as an anvil (13) and 
its upper downwards drawn mobile part (6) 
acting as a hammer. 

4. Apparatus according to claim 3. characterized 
in that said head fixed part acting as an anvil is 
provided with a safety ring (14) which is 
broken by the hollow punch (10) at the closure 
of the staples (G). 

5. Apparatus according to claim 1 , characterized 
in that the part C) is formed by a tie rod (18) 
and by a series of hinges (30) formed by 
braked articulated joints made of plastic ma- 
terial, that guarantee a flexibility until 90* and 
keep the configuration assigned thereto until a 
stress for changig the position thereof is ap- 
plied. 

6. Apparatus according to claim 5. characterized 
in that the hinges are maide of polyammide 
plastics and are covered by sheaths. 

PatentansprUche 

1. Vorrichtung zum Vernahen von Anastomosen 
bei chirurgischen Operationen, mit: A) an ei- 
nem Ende einem Kopfteil zur Ausfuhrung der 
Vernahungen, der wenigstens ein Klammerma- 
gazin (7) mit entsprechenden Klammern und 
hohlen Lochinstrument (10) und einen Amboss 
(13) einschliesst; B) am anderen Ende. einem 
Fuhrungsteil mit Griff (2.1) und Hebel (23); und 
C) einem biegsamen zwischenliegenden Aii- 
triebsteil fOr den Antrieb der Steuerungen und 
Beanspruchungen von B) bis A), 
dadurch gekennzeichnet, dass gennnter Kopf- 
teil vom Ende (17) des zwischenliegenden 
biegsamen Teil abnehmbar ist, welcher biegsa- 
me Teil mit Schutzkappe (32) m'lt einem klei- 
nerem Durchmesser als der Kopfdurchmesser 
und praktisch gleich dem Durchmesser des 
gannanten biegsamen Teils ausgerustet Ist, 
der also in die zu operierende Zone durch den 



zu nahenden Kanal ohne den gennanten Kopf 
gefuhrt wird. wobei der Kopf in genannter 
Zone wieder verbunden wird, um den Kanal zu 
nahen. 

6 

2- Vorrichtung gemass Anspruch 1, dadurch ge- 
kennzeichnet, dass auch der Amboss (13) von 
dem Klammermagazin (7) abnehmbar ist. mit 
dem von der Kappe befreiten Ende des bieg- 
10 samen zwischenliegenden Teils engagierbar ist 

und einen Abstand von dem Klammermagazin 
aufweist der je nach Dicke der Kanalwand ein- 
stellbar ist. 



75 3. Vorrichtung gemass Anspruch 1, dadurch ge- 
kennzeichnet, dass der Kopf mit Klammerma- 
gazin mit Zugkraft arbeitet. wobei sein unterer 
fester Teil (15) als Amboss (13) wirkt, und sein 
oberer beweglicher nach unten (6) gezogen 

20 Teil (15) als Hammer wirkt. 

4. Vorrichtung gemass Anspruch 3. dadurch ge- 
kennzeichnet. dass der teste als Amboss wir- 
kende Teil mit einem Sicherheitsring (14) aus- 

25 gerustet ist. der von dem Holhlinstrument (10) 

bei Schliessung der Klammer (G) gebrochen 
wird. 

5. Vonichtung gemass Anspruch 1. dadurch ge- 
30 kennzeichnet, dass der Teil C) mit einer Zugs- 

tange (18) ausgerustet ist und von einer Serie 
von aus Kunststoff bestehenden Qelenken (30) 
geformt ist, die eine Biegsamkeit bis 90* er- 
lauben und die zugewiesene Gestaltung beibe- 
35 haften, bis kein Anderungskraft ihnen einge- 

pragtwird. 

6. Vonichtung gemass Anspruch 5, dadurch ge- 
kennzeichnet, dass die Gelenke aus Polyamid- 

40 Kunststoff hergestellt und von MSnteln bedeckt 

sind. 

Revendlcations 

45 1. Appareil pour executor des sutures chirurgica- 
les dans les operations chirugicales, incluant: 
- A) St une de ses extremit6s, une partie de la. 
tete pour r^aliser les sutures comprenant au 
moins une cartouche (7) contenant les agrafes 
50 et les emporte-pieces creux (10) et une enclu- 

me de pliage (13); B) a Tautre extremite. une 
partie de commando equipie d'une poignee 
(21) et d'un levier (23); et C) une partie inter- 
m6diaire flexible de transmission des comman- 
55 des et des sollicitations de B) vers A), caracte- 

ris6 en ce que ladite partie de tete est amoyi- 
ble de rextremite (17) de la partie intermediai- 
re flexible qui est munie d'un capuchon de 
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. protection (32) ayant un diametre plus petit ' 
que celui de la tete et pratiquement 6gal a 
celui de ladite partie flexible qui est ainsi ame- 
nde a la zone de Toperatlon a travers le 
conduit k suturer, sans ladite tete, cette dernie- 5 
re etant connect^e de nouveau dans ladite 
zone pour suturer le conduit. 

2. Appareil selon la revendication 1, caracterise 

en ce que Tenclume (13) est desinserable de io 
la cartouche (7), peut etre engagee avec i'ex- 
tremite de la partie intermediaire flexible, libe- 
ree par le capuchon, et a une distance de la 
cartouche reglable selon r^paisseur de la paroi 
du conduit. . '® 

3. Appareil selon la revendication 1, caract6rise 
en ce que la tete avec cartouche travaille en 
traction, la partie fixe agissant comme une 
enclume (13) et sa partie superieure (15) mobi- 20 
le vers le bas (6) en agissant comme un mar- 
teau. 

4. Appareil selon la revendication 3, caracterise 

en ce que la ladite partie fixe de tete agissant 25 
comme une enclume est munie d'un anneau 
de securite (14) qui est rompu de remporte- 
piece creux (10) pendant la fermeture des 
agrafes (G). 

30 

5. Appareil selon la revendication 1, caracterise 
en ce que la partie C) est formee par un tirant 
(18) et par une s§rie de joints spheriques (30) 
formes par des joints articules en matiere plas- 
tique, qui lui donnent une flexibilite jusqu'^ 35 
90* et malntiennet la configuration attribuee 
jusqu'^ ce que Ton ne leur impriment un effort 

de modification. 

6. Appareil selon la revendication 5, caracterise 40 
en ce que les joints d'articulation sent formes 

en matiere plastique de polyamides et sent 
couverts par des gaines. 

45 
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